Calbindin D28K-immunoreactivity identifies distinct subpopulations of sympathetic pre- and postganglionic neurons in the rat.
Neurons performing the same function can be identified immunohistochemically because they often share the same neurochemistry. The distribution of calcium-binding proteins, like calbindin, has been used previously to identify functional subpopulations of neurons in many parts of the nervous system. In this study we have investigated the distribution of calbindin D28K-immunoreactivity in subpopulations of sympathetic preganglionic neurons in the intermediolateral nucleus of the rat spinal cord. The majority of calbindin D28K-immunoreactive preganglionic neurons also had co-localised nitric oxide synthase, although a population of preganglionic neurons in the mid- to low thoracic intermediolateral nucleus expressed only calbindin D28K-immunoreactivity. Retrograde-tracing studies showed that calbindin D28K-immunoreactive neurons projected to the superior cervical and stellate ganglia, with smaller numbers of cells projecting to the lumbar sympathetic chain and superior mesenteric ganglia. Very few calbindin D28K-immunoreactive neurons projected to the inferior mesenteric ganglion, and none projected to the adrenal medulla. The distribution of calbindin D28K-immunoreactive terminals and postganglionic neurons in the superior cervical and stellate ganglia was also investigated. Many postganglionic neurons were calbindin D28K-immunoreactive, and most of these lacked neuropeptide Y-immunoreactivity. Calbindin D28K-immunoreactive nerve terminals were common and formed dense pericellular baskets around many postganglionic neurons, including some of those that were calbindin D28K-immunoreactive, but only rarely formed pericellular baskets around neuropeptide Y-immunoreactive neurons. The function of some of the classes of postganglionic neurons that were the target of calbindin D28K-immunoreactive preganglionic terminals was determined by combining immunohistochemistry with retrograde-tracer injections into a range of peripheral tissues. Calbindin D28K-immunoreactive nerve terminals, with co-localised nitric oxide synthase-immunoreactivity, surrounded secretomotor neurons projecting to the submandibular salivary gland and pilomotor neurons projecting to skin, but did not surround neurons projecting to brown fat or vasomotor neurons projecting to the skin, muscle, or salivary glands.